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COAL OIL REFINING AND HANDLING
Indirect Liquefaction

Although this   report focuses primarily on direct liquefaction, at least
passing reference   should be made to the liquids produced by indirect
liquefaction processes   (Fischer-Tropsch, methanol, methanol to gasoline,
and methanol to methyl tertiary butyl ether).    Free of nitrogen and
sulfur  contaminants,   all these liquids will have acceptable combustion
emission levels.     Toxic to varying degrees when ingested,  inhaled,   or
absorbed through the skin, none of them is likely to contain "chronic
toxins"  (i.e.,   carcinogens).

The more   complex mixtures   (Fischer-Tropsch oils) have been tested
on mice  (Hueper,   1956a,  I956b).    Cutaneous applications and injections
did not  result  in  any  observable cancers,  but  liver degeneration was
noted in heavily  dosed animals.     The absence of carcinogenic activity was
undoubtedly related to the aliphatic  (as opposed to polynuclear)  struc-
ture of Fischer-Tropsch liquids.

Direct Liquefaction

The incidence  of  skin cancers among individuals working with the prod-
ucts  of  coal  pyrolysis  and coal combustion has been noted for more
than 200 years  (Pott,   1775;  von Volkmann,   1875; Yamagawa and Ichikawa,
1915;  Hueper,   1942).     During the  early 20th century,  attempts were
made to understand the problem by inducing malignant growths and tumors
in animals  with cutaneous applications  of  coal tar and extracts from
coal and soot   (Yamagawa and Ichikawa,   1915;  Tsuitsui,   1918).

A decade   or  so later, Kennaway and Hieger  (1930)  showed that it was
possible to produce cancer with a synthesized compound (1,2,5,6 dibenz-
anthracene)  that  is  a component  of  coal tar,  and Cook et al.   (1933)  estab-
lished the  carcinogenicity of benzo(a)pyrene. Other investigators subse-
quently reported on the  carcinogenic activities of polynuclear aromatics,
dibenzacridines,   dibenzcarbazoles,  aniline dyes, and many other compounds
synthesized from coal,  petroleum,  and other feedstocks  (Shubik and Hart-
well,   1957;  Gerarde,   1960).    Gerarde discusses the toxicity of aromatic
hydrocarbons  at  some  length.

Pyrolysis

Various forms   of  coal pyrolysis were used prior to  1920 to produce
illuminating gas,   tar,   refined tar products,  and coke.    The health prob-
lems  of the workers have been reported in a number of U.S., British,  and
German publications   (von Volkmann,  1875; Tillmanns,   1880;   Schuchardt,
1885;  Legge,   1911,   1922a,  1922b; Kennaway,  1924a,  1924b; Heller,   1930).
Despite the attention given to  the problems between 1875 and  1930,  no
conclusions were  reached on the causes.    The only conclusion was  that
epithelioma was extremely prevalent among the workers of the time.